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Introduction

The Standard Model (SM) Is successful

But what about dark matter, matter
asymmetry, ...

Strategies to learn more
Direct search
ook for deviations from the SM

Electroweak (EW) symmetry breaking is a
critical component of SM.
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Theory (EW Symmetry Breaklng)
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B
Theory (EW Restored)
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Goldstone Boson Equivalence
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Vh Helicity Dependence
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B
WV Helicity Dependence
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L
Parton Level Signal Strength
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Channel Breakdown

¥The analysis considers three decay channels

« Zh! (70 1B
R
«Zh! " b

¥Treat the simulated data as an experiment
¥Compare with EW Restored expectation



Event after DNN: 1 lepton

Use MG5/Pythia/Delphes Chain to generate SM data

1-lepton, 2-jet, Vs =27 TeV, 15 ab~! 1-lepton, 3-jet, Vs =27 TeV, 15 ab~?
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Use DNN to separate signal and backgrounds

L ="yslogp" (1" ys)log(1" p)+ ! $W ¢,
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B
Signal Strength: 1 Lepton

Js 1-lepton, vs =14 TeV, 3ab~! Js 1-lepton, vs =27 TeV, 15 ab~?
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B
Signal Strength: Combined

Combined Result, vs =14 TeV, 3ab~! Combined Result, vs =27 TeV, 15 ab~!
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Delta Chi Square



Chi Square
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KL Divergence
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Small KL implies agreement with hypothesis
Expect KL to decrease as we include more P+ bins



KL Diveregence
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Conclusions

We have shown the capabilities of HL-LHC and
HE-LHC in observing the GBET and Electroweak
restoration.

We find for p,"> 400 GeV the G handthe V h
distributions agree at about 80%.

The KL divergence shows that the two
nypotheses agree at high energy.

HL can confirm electroweak restoration to 40%.
HE can confirm it to 6%.
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